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-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHiS) FROM 

THE MAILING DATE OF THIS COMMUNICATION. 

Extensions of time may be available under the prov.s.ons of 37 CFR 1 .1 36 <a>. In no event, however, may a reply be t.melv fnea 

a^er SiX 'R; MONTHS from the mailing date of this communication, 
if the penod for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty ;30> days ,vir 

- If NO penod'oTreZ'-s'specified above, the max.mum statutory penod will apply and w.ll expire SIX (6. MONTHS from the mailing date ,f tn.sj 

- FaiuTe rreplywlthin the set or extended period for reply w.ll. by statute, cause the application to become ABANDONED (35 U.S.C. *1 33- i 
■ Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce am 

earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1!X R^p^^ve to communication(s) filed on Jul 20, 2001 . _ — _ — — 

2a) This action is FINAL. 2b) X This action is non-final. 

3) Since this application is in condition for allowance except for formal matters, prosecution as to the merits .s 
closed m accordance with the practice under Ex parte Quayie, 1 935 CD. 11 ; 453 O.G, 213. 

Disposition of Claims 

4) X Claim(s) h*0 — is/are pendm9 ' n the a PP hC3ti ° n ' 

4a) Of the above, c!aim(s) !S are withdrawn from consideration. 

5) Claimis) is/are allowed ' 

6) X Ciaim(s) 1-40 is are rejected. 

7) Cla,m(s) is/are objeCted ta 

8) claims - are sub ) ect t0 restriction and or election requirement 

Application Papers 

9) The specification is objected to by the Examiner. 

10) The drawmg(s) filed on is/are objected to by the Examiner. 

11: The proposed drawing correction filed on >s a) approved b) disapproved. 

12) The oath or declaration is objected to by the Examiner. 

Priority under 35 U.S.C. § 119 

1 3) Acknowledgement is made of a claim for foreign priority under 35 U.S.C. § 11 9(a)-(d). 
a) All b) Some* c) None of: 

1. Certified copies of the priority documents have been received. 

? Certified rnoies of the priority documents have been received m Application No. _ __ 

3. Copies of the certified copies of the priority documents have been received in this National btage 
application from the International Bureau (PCT Rule 17.2(a)). 
'See the attached detailed Office action for a list of the certified copies not received. 
14; Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119(e). 

Attachmentts) 

H, X N °"™ ^ Cited PTO 89? 18 Interv.e* Summaw PTO 413 P.p- No * 

Hi Notir.fi of Draftsperson s Patent [>a*>nfj Review PTO- 948 

p 

1 7 ^ information Disclosure Statement s PTO M-19 Paper No s ^ 



19 Notice of informal Patent Application PTC) 1 ':>? 

?Ci Other 



PTO-326iRev'Too' Office Action Summary Part of Paper No 2 



Application Control Number: 09 909.488 Page 2 

Art T nit: 1723 



DETAILED ACTION 



Claim Rejections - 35 (JSC § 103 

1. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

la) A patent ma\ not be obtained though the invention is not identical l\ disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the iiuention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived b\ the 
manner in which the invention was made. 

2. Claims 1-10. 12-25. 28-35. 37-40 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Collentro et al.(5. 766.479) or Cluff (5.234.583). Reference "479 discloses the 
apparatus and process including a nanofiltration membrane within a housing as pretreatment for 
the reverse osmosis membrane process, the percent of rejection and hardness removal is also 
disclosed (column 6. lines 3-29). The membrane(s) water flow as claimed in claims 1. steps b) 
and c). claim 4. 8. 14. 21. 25. 29. 31 . 39 is no expressly disclose. It would have been obvious to 
one skilled in the art at the time the invention was made to use multiple membranes in the water 
softening apparatus of *479 to achieve a predetermined desired permeate flow. The use of a 
plurality of membrane for the intended purpose is cumulative. 

Ror» ( rmmo. r Irim'is V w 1 ■> the operating nresMti c \s uim ihm-u i >v luminni imo 

As to claims J. 22 the molecular weight cut-off is disclosed based on corresponding pore size 
range (column 6. lines 32-35). 
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C oncerning claims 5. 9. 16. 19. 20. 23. 30. 31. 37 and 40. the nanoilltration membrane (M : -4<>. 
Nl- 70) having the capability of removing up to 80 % of hardness, e.g. calcium, magnesium, 
sulfate, and up to 40 % of monovalent ions. e.g. sodium and chloride ions is disclosed (column 6. 
lines 14-22). Higher removal can be expected as a total rejection when the apparatus is operated 
with multiple membranes. It would have been obvious to one skilled in the art to expect higher 
total removal in a device loaded with multiple nanoilltration units or units in series. 
The rejection of divalent ions and partial rejection of monovalent ions is inherent ol the 
nanotlltration membranes, its selectivity and pore size. As to claims 10. 24. 33 the rejection oi 
divalent and partial rejection of monovalent ions by the nanoilltration membrane clearly suggest 
that the salt level in the input water is increased. Claim 1 is limited to producing water with 
"lower hardness than the output water", therefore, the high hardness water in retained by the 
nanoilltration membrane. Regarding claims 12. 27. although reference '470 is directed to treating 
potable w ater, the softening, or removal of divalent ions and other hardness ions present in 
potable water are expected to be removed by the membrane (nanotlltration). based on the 
rejection properties disclosed in '479 for the membrane. 

Reference *583 discloses the apparatus having a housing and a nanoilltration membrane and its 
use in water treatment (figures 2-3. column 1 . lines 32-46). The operating pressure is also 
disclosed (column 1. lines 52-65). Using more than one nanoilltration membrane with molecular 
weight cut-off of lower than 200 is disclosed (column 1. lines 32-47. column 4. lines 36-43. 
column 3. lines 35-47). The particular How is not disclosed, however, decreasing the size oi the 
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nanofiltration membranes to maintain appropriated flow velocity is suggested (column 3. lines 3 - 
66). It wold have been obvious to one skilled in the art at the time the invention was made to 
select the appropriate nanofiltration pore si/e and the number of modules in the de\ ice in order to 
produce a desire How rate. The level of mono and divalent ion retentions and membrane 
properties are considered to be the same as in the membrane disclosed in reterenee 479. since 
both reference suggest the same nanofiltration membranes, e.g NF-70. 

Claims 13. 28. and 38. the final water hardness level is dependent of the initial water hardness 
level, therfore. a low harness level of the product should have been expected by the skilled artisan 
at the time the invention was made by using a membrane having 80 hardness rejection in a leed 
water haiving hardness level of 10 graing per gallons or lower, when the membrane of '479 is 
used as water softening. 

3. Claims 11.12. 19. 26. 27. 36 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Collentro et al ( 5.766.479 )or ClutT as applied to claims 1-10.12-25. 28-35. and 37-40 
above, and further in view of hinder et al (6.086.764)) and Raman et al (Consider Nanofiltration 
for Membrane separations) or Waite (5.147.553). References '479 and *583 fail to disclose the 
nanofiltration membrane as positively charged. NF-40 and NF-70 are known in the art as 
negativelv charged. Reference to finder et al ('764 ) teaches nanofiltration membranes having 
positive charge (in addition to negative charge, e.g. amphoteric), an and having a sodium chloride 
rejection lower than 50 °o. and a molecular weight cut-off between 100 and 1500. (column 3. lines 
27-42). The use of the membrane as a pretreatment for reverse osmosis in a water treatment 
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process is also disclosed (column 10. lines 23-35). It would have been obvious to one skilled in 
the art at the time the invention was made to use a nanofiltration membrane ha\ing posimc 
charge, as disclosed by '764. for the device tor treating water disclosed in references '479 and 
■583. as suggested by '764. for low sodium salt rejection and high percentage removal of other 
w ater contaminants depending on molecular weight cut-off The rejection of divalent ions. e.g. 
sulfate and magnesium is expected based on the negative charge, also present in the membrane ot 
•764 (finder et al). White ('553) teaches regarding claims 12 and 27. a nanofiltration membrane 
which can be provided within a housing as conventional, use for softening potable water( column 
5. lines 55. abstract, column 22. lines 34-50). the membrane shows a low sodium chloride 
rejection, and rejection of magnesium sulfate higher than 90 ° .» . e.g. 94 %. and high membrane 
llux. as claimed in claims 37. 19 (Table, columns 23-24. lines 19-30. example 10). It would have 
been further obvious to one skilled int he art at the time the invention was made to use the 
membrane of Waite ("553) in an apparatus intended for softening potable water to remove high 
levels of divalent ion salts at a higher flux, as suggested b\ 'Waite. Or alternatively use in 
conventional water treatment systems as pretreatment to reverse osmosis membranes, as disclosed 
in '479. The operating pressure is also disclosed in '553 (column 22. lines 44-50). Reference to 
Raman et al is cumulative as teaching conventional nanofiltration membranes, its rejection le\ei. 
charges, use in water softening (entire article, pages 69-74). 

4. Claims 10 and 33 are rejected under 35 U.S.C. 112. second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant regards 
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as the invention. Claims 10 and 33 are under as to u hat is intended, since claims 1 and 31 arc 
limited to increasing the salt concentration in the retaliate stream. 

5. Additional references cited in form 892 are considered pertinent to applicant's disclosure 

Any inquiry concerning this communication or earlier communications from the examiner 
should he directed to Ana Fortuna whose telephone number is (703) 308-3857. The examiner c 
normally be reached on Monday-Friday from 9:30 to 6:00. 

If attempts lo reach the examiner by telephone are unsuccessful, the examiner's superusoi 
W anda Walker, can be reached on (703) 308-0457. The fax phone number for the organization 
where this application or proceeding is assigned is (703) 872-9310 for regular responses, and 
( 703 1872-93 1 1 for after finals. 
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